A Gram-negative, moderately halophilic, strictly aerobic strain, designated YIM 95345 T , was isolated from a soil sample of a hypersaline mine in Yunnan province, PR China, and subjected to a polyphasic taxonomic study. Strain YIM 95345 T grew at 15-45 6C (optimum 30-35 6C), 3.0-23.0 % (w/v) NaCl (optimum 10.0-11.0 %, w/v) and pH 6.0-9.0 (optimum pH 7.0-8.0). Phylogenetic analyses based on 16S rRNA gene sequences revealed that the organism belongs to the genus Aquisalimonas and exhibited sequence similarity of 96.6 % to the sole type strain Aquisalimonas asiatica CG12 T . The predominant isoprenoid quinone was Q-8 and the major fatty acids were C 16 : 0 , C 19 : 0 cyclo v8c and C 18 : 1 v7c. The polar lipids consisted of diphosphatidylglycerol, phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol, phosphatidylinositol, three aminolipids and three unidentified phospholipids. The G+C content of the genomic DNA was 59.4 mol%. Based on the results of our comparative phylogenetic, chemotaxonomic and physiological analyses, the new isolate is assigned to a novel species of the genus Aquisalimonas, for which the name Aquisalimonas halophila sp. nov. is proposed, with the type strain YIM 95345 T (5DSM 25902
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The genus Aquisalimonas, belonging to the family Ectothiorhodospiraceae, class Gammaproteobacteria, was established by Márquez et al. (2007) on the basis of polyphasic characterization of two strains, CG12 T and CG13, isolated from Lake Chagannor in Inner Mongolia Autonomous Region, PR China. At the time of writing, there is only one species, Aquisalimonas asiatica, with a validly published name in the genus Aquisalimonas (Márquez et al., 2007) . The genus Aquisalimonas was characterized as displaying Gram-staining-negative, motile, rod-shaped cells that occur singly, in pairs or in long chains. Activities of catalase and oxidase are positive. The type species is moderately halophilic, and the two strains (CG12 T and CG13) of A. asiatica did not grow in media without NaCl. A. asiatica is also alkalitolerant. Nitrate, but not nitrite, could be reduced. Cellular fatty acids C 18 : 1 v7c, C 16 : 0 and C 12 : 0 were determined as the major components. The G+C content of the genomic DNA was determined as 63.6-64.0 mol% (T m ) (Márquez et al., 2007) .
Moderately halophilic bacteria are a group of organisms that grow optimally in media containing 3.0-15.0 % (w/v) salts and are widely distributed in hypersaline habitats (Kushner, 1978) . During investigation of cultivable halophilic bacterial strains in soil samples from a hypersaline mine in Yunnan province, PR China, a large number of halophilic strains were isolated; of them, strain YIM 95345 was subjected to a polyphasic taxonomic study. 16S rRNA gene sequence analysis indicated that strain YIM 95345 T was most closely related to A. asiatica CG12 T , but the two strains showed relatively low sequence similarity. The aim of the present study is to clarify the taxonomic position of strain YIM 95345 T , and we propose that it represents a novel species within the genus Aquisalimonas.
Strain YIM 95345
T was isolated from a soil sample with a NaCl concentration ¢15.0 % (w/w). For isolation, serial dilutions of the soil sample were spread on cellulose-casein multisalt (CCMS) agar (Tang et al., 2008) and incubated at 35 u C for 2 weeks. Colonies were picked and repeatedly restreaked onto modified tryptic soy agar (TSA; BD) containing 10.0 % (w/v) NaCl until purity was confirmed. Unless otherwise indicated, the NaCl concentration and pH for modified TSA/TSB (tryptic soy broth) were 10.0 % (w/v) and pH 8.0. Strain YIM 95345
T was maintained on modified TSA slants at 4 u C for temporary use and as glycerol suspensions (20 %, v/v) at 280 uC for long-term preservation. Biomass for chemotaxonomic and molecular studies was the collected growth from the exponential phase on modified TSA at 35 u C. The reference type strain A. asiatica DSM 18102 T was obtained from the DSMZ and used for physiological, biochemical and chemotaxonomic comparisons.
Genomic DNA was extracted and purified according to the method described by Marmur (1961) . The 16S rRNA gene was amplified by PCR using primers 8-27F and 1523-1504R (Cui et al., 2001) . The PCR product was purified by using a PCR purification kit according to the manufacturer's instructions (Sangon), and gene sequencing was performed on an Applied Biosystems DNA sequencer (model ABI PRISM 377). Calculation of levels of 16S rRNA gene sequence similarity between strain YIM 95345 T and related taxa was carried out using the EzTaxon-e database (Kim et al., 2012) . Sequences retrieved from the GenBank database were aligned using CLUSTAL_X (Thompson et al., 1997) and the alignment was corrected manually. Phylogenetic analyses were performed using three tree-making algorithms, the neighbour-joining (NJ; Saitou & Nei, 1987) , maximum-likelihood (ML; Felsenstein, 1981) and maximumparsimony (MP; Fitch, 1971) methods. The NJ, MP and ML phylogenetic trees were reconstructed using MEGA version 5.0 (Tamura et al., 2011) . The topology of the phylogenetic trees was assessed by bootstrap analysis based on 1000 replications (Felsenstein, 1985) . The genomic G+C content (mol%) of strain YIM 95345 T was determined by HPLC following the method of Mesbah et al. (1989) using Escherichia coli JM 109 to emend the standard deviation.
Phylogenetic analysis indicated that strain YIM 95345
T was a member of the genus Aquisalimonas and showed the closest relationship to A. asiatica CG12 T ; the two strains represented a separate lineage in the phylogenetic trees ( T and A. asiatica CG12 T was 96.6 %, and no other sequences available in the public databases exhibited more than 96.6 % similarity to strain YIM 95345 T . In the phylogenetic tree based on the NJ algorithm, strain YIM 95345 T clustered with A. asiatica CG12 T at a high bootstrap value of 100 % ( On: Thu, 03 Jan 2019 13:19:58 reconstructed using the ML and MP methods showed similar topology to that of the NJ tree (Figs S1 and S2). The G+C content of the genomic DNA of strain YIM 95345 T was 59.4 mol%, which was slightly lower than that determined for A. asiatica DSM 18102 T in this study (61.9 %, by HPLC) and reported previously (63.6-64.0 mol%, T m ; Márquez et al., 2007) . Genetic analysis indicated that the new isolate YIM 95345
T may represent a novel species of the genus Aquisalimonas.
Gram-staining was carried out by the standard Gram reaction combined with the KOH lysis test (Cerny, 1978) . Cell motility was detected by the presence of turbidity throughout semisolid medium (Leifson, 1960) and the hanging-drop method with an optical microscope (Skerman, 1967) . Cell morphology was determined with cultures grown for 24, 48 and 72 h on modified TSA at 35 u C by scanning electron microscopy (QUANTA200; FEI). The presence of endospores was examined with malachite green staining (Smibert & Krieg, 1994 ) under a light microscope. Preliminary tests showed that strain YIM 95345 T and A. asiatica DSM 18102
T grew well on modified TSA; therefore, unless otherwise specified, physiological and biochemical characterization of the two strains was carried out on/in modified TSA/TSB at 35 u C for 3 days under aerobic conditions. The growth temperature range was tested at 5-55 u C in increments of 5 u C. For NaCl requirement tests, TSA without NaCl (containing 15.0 g tryptone, 5.0 g soya peptone and 15.0 g agar per litre tap water, pH 8.0) was used as the basal medium and NaCl concentrations of 0-30.0 % (w/v) at intervals of 1.0 % were tested. The pH range for growth was investigated at pH 4.0-10.0 at intervals of 1 pH unit using the buffer systems 0.1 M citric acid/0.1 M sodium citrate (pH 4.0-5.0), 0.1 M KH 2 PO 4 /0.1 M NaOH (pH 6.0-8.0) and 0.1 M NaHCO 3 /0.1 M Na 2 CO 3 (pH 9.0-10.0). Catalase activity was determined by bubble production after the addition of a drop of 3.0 % H 2 O 2 to the tested colony. Oxidase activity was observed by oxidation of tetramethyl p-phenylenediamine on filter paper. Other enzyme activities were determined by using API ZYM and API 20NE biological kits (bioMérieux) according to the manufacturer's instructions, and the test cell suspension was prepared in distilled water supplemented with 10 % (w/v) NaCl. Nitrate reduction and hydrolysis of casein, cellulose, dextrin, gelatin, starch, urea and Tweens 20, 40, 60 and 80 were determined following the methods of Cowan & Steel (1965) . H 2 S production was assayed according to the procedures of Smibert & Krieg (1994) . Antibiotic susceptibility was determined by the disc diffusion plate method (Bauer et al., 1966) . Media and procedures for determination of carbon and nitrogen source utilization were those described by Williams et al. (1989) . Acid production from various carbohydrates was determined by using an API 50 CH kit (bioMérieux) according to the manufacturer's instructions, and the API 50 CHB/E medium (bioMérieux) used in the test was supplemented with 10.0 % (w/v) NaCl. Methyl red and Voges-Proskauer tests were performed as described by Smibert & Krieg (1981) . Anaerobic growth was tested on modified TSB using the GasPak Anaerobic System (BBL) according to the manufacturer's instructions at 35 u C for 6 days.
Cells of strain YIM 95345
T were Gram-staining-negative, strictly aerobic rods (approx. 2.0-8.0 mm long and 0.3-0.5 mm wide; Fig. 2 ). Endospores were not observed and the cells were motile, based on the results of this study. Colonies of strain YIM 95345 T were circular, low-convex, smooth and creamy on modified TSA at 35 u C after 3 days. T did not grow on TSA (containing 0.5 % NaCl, w/v) or other complex media with NaCl concentrations lower than 3.0 % (w/v), and growth was not observed without NaCl. Based on the results of the salinity tests, strain YIM 95345 T was designated a moderately halophilic bacterium (Kushner, 1978) . Strain YIM 95345 T displayed growth on various modified media containing 10.0 % (w/v) NaCl [e.g. modified CCMS, modified glucose tryptone-yeast extract (GTY) medium, modified marine agar (MA) and modified artificial seawater (ASW) medium] and grew better on modified TSA/TSB. Strain YIM 95345
T was sensitive to (per disc) chloramphenicol (30 mg), ciprofloxacin (5 mg), erythromycin (15 mg), norfloxacin (10 mg) and rifampicin (5 mg). T are given in the species description.
Cellular fatty acids were extracted, methylated and analysed using the Microbial Identification System (MIDI) according to the manufacturer's instructions (Sasser, 1990) . The fatty acid methyl esters were analysed by the Microbial Identification software package TSBA6 (Sherlock version 6.1). Isoprenoid quinones were extracted following the methods of Minnikin et al. (1984) and identified by HPLC using standard procedures (Collins, 1985) . Polar lipids 
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were extracted according to the method of Minnikin et al. (1984) and identified by two-dimensional TLC and spraying with appropriate detection reagents (Collins & Jones, 1980) .
The predominant isoprenoid quinone of strain YIM 95345 T was Q-8, the same as for A. asiatica DSM 18102 T . The cellular fatty acid profiles of strain YIM 95345 T and A. asiatica DSM 18102
T showed similar compositions under the growth conditions of this study. The major fatty acids of the two strains were C 16 : 0 , C 19 : 0 cyclo v8c and C 18 : 1 v7c (.10 %), and moderate amounts of C 12 : 0 and C 18 : 0 were observed. The major fatty acids of A. asiatica DSM 18102 T in this study were slightly different from those reported by Márquez et al. (2007) , who reported that the fatty acids C 18 : 1 v7c, C 16 : 0 and C 12 : 0 were the major components of A. asiatica DSM 18102 T ; the difference between the two studies may be attributable to different culture conditions (the NaCl concentration of the maintenance medium was not indicated in the previous study). Detailed fatty acid comparison between the two related strains is presented in Table 2 . Other than the major fatty acids, the two strains also showed the same polar lipid content (Fig. 3) ; the polar lipids consisted of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, phosphatidylinositol, three aminolipids and three unidentified phospholipids. The chemotaxonomic results determined in this study for strain YIM 95345
T are basically consistent with the previously described characteristics of the genus Aquisalimonas.
Although the results of the phylogenetic analysis and the chemotaxonomic characteristics (fatty acids, polar lipids and isoprenoid quinone) supported the assignment of strain YIM 95345
T to the genus Aquisalimonas, differences in physiological and biochemical characteristics (e.g. NaCl requirements, growth conditions, enzyme activities, acid production and sole carbon/nitrogen source utilization detailed in Table 1 ) between the two strains indicated that strain YIM 95345 T should not be allocated to the sole described species A. asiatica in the genus Aquisalimonas. Furthermore, moderate distinctions in fatty acid content were also observed in this study between strain YIM 95345 T and A. asiatica DSM 18102 T (Table 2) . Therefore, the results of morphological, physiological and chemotaxonomic comparisons combined with phylogenetic analysis support the conclusion that the moderately halophilic strain YIM 95345
T represents a novel species of the genus Aquisalimonas, for which the name Aquisalimonas halophila sp. nov. is proposed.
Description of Aquisalimonas halophila sp. nov.
Aquisalimonas halophila (ha.lo9phi.la. Gr. n. hals salt; Gr. adj. philos loving; N.L. fem. adj. halophila salt-loving).
Cells are Gram-negative, strictly aerobic rods. Endospores are not produced. Colonies are circular, low-convex, smooth and creamy on modified TSA (10 % w/v NaCl) at 35 u C for 3 days. Growth occurs at 15-45 u C and pH 6.0-9.0, with optimal growth at 30-35 u C and pH 7.0-8.0. Moderately halophilic; growth is not observed without NaCl or at NaCl concentrations lower than 3.0 % (w/v), and growth is observed in the presence of 3.0-23.0 % (w/v) NaCl (optimum 10.0-11.0 %, w/v). Activities of oxidase and catalase are positive. Tweens 20, 40, 60 and 80 are hydrolysed, but casein, cellulose, dextrin, gelatin, starch and urea are not. H 2 S and indole are not produced. Nitrate is reduced but nitrite is not. Voges-Proskauer test is positive, but methyl red test is negative. The following compounds are utilized as sole carbon sources: arabinose, cellobiose, dulcitol, D-glucose, glycerol, lactose, maltose, D-mannitol, D-mannose, raffinose, trehalose, D-xylitol and xylose. bAlanine, arginine, L-asparagine, glutamic acid, glycine, Lhydroxyproline, L-serine and L-valine are utilized as sole nitrogen sources. Acid is produced from aesculin, DL-fucose, glycerol, lyxose, mannose and D-tagatose (API 50CHB). In API 20NE tests, a positive reaction is observed for arginine dihydrolase; negative reactions for b-galactosidase (PNPG), gelatinase and urease. Activities of acid and alkaline phosphatase, a-chymotrypsin, cystine arylamidase, esterase (C4), esterase lipase (C8), a-fucosidase, leucine arylamidase, lipase (C14), a-mannosidase, trypsin and valine arylamidase 
